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A semiconductor luminous element is a surface- 
emitting type element with a microscope luminous 
region and has a constricted current path, which is 
formed so that the current flows only In the region 
directly below a window (28). The window (28) is 
formed in the center of a p-electrode (32). The p- 
electrode includes a segment (32a), which surrounds 
the window, and a segment (32b) of thin bands of 
electrode which traverse the window in the form of a 
cross, dividing it into four equal regions. As a result, 
there is no drop in luminous output in the center of the 
window (28), and the total luminous output is 
enhanced. 
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[it^rae ] TlcKtO HiL^©JlH©«@ilTKBBuia 

m8iE3!>5aEn-r, :M&m 9 ai LB©ii:T{c©i^«iria««i6Sijss 
[ 7 ] 5^ y yomi o a o ^©jihtt^ 

Sit*]l 4 {£:ieig©^(i^f*^5^^^, 

2. 3. 4. 5. 6Xitnctm<omm»^im^. 

d = A„/ (4 n) 

d<X,/ (4 n) 50 
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(BO, nWSPiS©ja?f^<!:L//iiCi 
i f 8 {ciB«g©^t^^i*#i*^-?-. 

immm 1 1 ] fiia^eMJii. 

d^^^y (4n) 

fib, Ao«IS*jgS. n«Saije©SST^©MJ?d© 

%#StiT€.l!l^8 K:ia*S©^|£3W*«ifeS^, 

[if*:^l 2] ' ^3£Ii©— SPCe:©,^m?jpL?raAL-C^ 

5i£3#.sfc«&©miiKji8SM^4*^5' V y^mmi^ 

taia^li^f*?' 7'«iS©3feHi«$IJlSl^«ca5^&!]CCBtjfa^ 
ffi**J^^S*a, 3tai*f«JSi1-KStfffiSffi©?i5fiS$*iri,^ 

To 

i=£!RFllfr-5IS5RS 1 2XW 1 3 {CKig©***^ 

*^^« 

[if 1 5 ] fi5B7l&Ui*fM^*5H5i5B«ffi«: J: ^ r:55- 
f!|$nTI,>&l,»C<i:ft#8ti-r-S«««l 2. 13X« 
1 4 {ciatS©¥*»l67t«T. 

[ nim. 1 6 ] miMmwrn^t^ -< + >tT% jii?^?* 

{Ci -3-r3i^^SnTt^-SC <i:«-#«<!:-r-5i»*3^ 1 2 . 

13. 1 43?.« 1 5 {Cta*£©¥^'*l67£S^T, 

[ 1 7 ] i?iBm-fiKji8SM^*^$etJl£t5tjS J: 

-yx^mt^cticj: r>xmmm^im^m^Lfcc t 

^^mtti,n^l2, 13. 1 4X13:1 5 CCffitt© 

[itS?:^ 1 8 ] mmW"^ 'J :7'©*tH«$IiiS©JlHT:^ 

n^-rn. 12. 13, 1 4x« 1 5 ictzmo^MW^M 
T, 

[ m^m 1 9 ] f?ia¥^»^ . ^*)i©^m 0 
aiucnjiJsstfi!jic]siifit@M=s:*-rs c i «:#ait<t-r ^ 

iB^^i2. 13. 14. 15. 16. iTXtiisec 

tttscsisi©Mw*^6«fi£3 nr u s c i *!|fs!ti: -r 

1 9 {cfBts©¥^f*fe*5^T= 
[it*:^2i] nami, 2. 3. 4. 5. e. 7. 

8. 9. 10. 11. 12. 13, 14. 15. 16. 
17. 18. 1 9 X« 2 0 {CKt!J©*3«*^bt5S-7^*3fe 



C3) 

3 

[i«*^2 2] 2. 3. 4. 5. 6. 7. 

8. 9. 10, 11, 12, 13. 14. 15. 16, 
17. 18. 1 9X«2 0 (CiB*fe©^»£3W*^?13R^*?lS 

[i«^2 3j W*5S1. 2. 3. 4. 5. 6. 7. 
8. 9. 10. 11. 12. 13. 14. 15. 16. 

17. 18. 1 9X«2 0 CCIBi6(D4iS»^3fe^^*3l& 

[i«*Jl2 4] «*I11. 2. 3. 4. 5. 6. 7. 10 

8. 9, 10, 11, 12, 13, 14, 15, 16, 
17, 18, 1 9X5* 2 0 «CiBiS©¥#«^^*^^*7t 

[19^25] 19:^1. 2. 3. 4. 5. 6. 7. 

8. 9, 10, 11, 12, 13, 14. 15. 16, 

17. 18. 1 9X«2 0 i,cmm.(Dmm#mymi-^^ 
[11^26} mmmi. 2, 3. 4, 5. e. 7. 

8. 9. 10. 11. 12. 13. 14. 15. 16, 
17. 18. 1 9 X» 2 0 {Cia«©*aK*^3KSS^*:M£ 20 

[000 1 ] 

^i/a-^i/jcB^-rs, 30 

[0 0 0 2 3 

«. n-^^i*a«10±(Cn-Ti'^ i' K)12. p- 
tStt®3, p -^1 KJ14. p-SI2±i'^>? 

Iffcf^. ||2±i'^ FJ15|^{C— gI5M^*^t,i-CnM 
'<:t>*ttAL/r^«MtDS^7«:0*!Sb. 7 

S^.tc. +i'-^:7'g6©JiMfCpfflijm@9*JF5^Sb. p 

0 *MP L . ^^m^mm. i ©nrtc n Mme 1 1 

[0003 ] b*>L/T. pffliJSeQinffliMffil IMK 

mii^Enfla-r-si, jgi£e7coTffi<!:ig2±(?-7-^ kb 

5<i:COWM*5iS!/WTXt^£^©-C. S^IS7K:H*n 

4. -Titcfe^, aiiteSii5^«jg®5|a»i*^3R^A*i«fiit so 
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[0 004] 

[^?i*iJg9lUJ:^i-r5^1 VIPVfiifih. mi 
< a ) { b ) © J: 5 tt^iS©¥##%3fem^ Ate* T 
«. +-f •:;y)16ipffl(jmffi9 t<DfS[X{tv>Mn%2(D 

5 0 nm<DW^. JfeBKOffiU^l G©Eti*g|J'C«JlH{C 

tb-<r 9 0 %a < 3tm:tj*s^^ii*. •; > ifm^tu o 

C 0 0 0 5 ] *fc, WL^ 1 0 © 

J^ffliJ©pfiiJ^9BT(ci|it3-rSfcit). ffittHS-C^^t; 
L/?t*;i!iSp|SiIliffi9©TMt?JS*f5n, J8!l*M<3l£*m 

[0 006] :^mm^t.mL<ou^m<D^^.<,cmy)-xu^ 

#lfcfe©-C*ot:. -e©Ba9<!:-r*<bC:5K, 3tBl?)ffi 

L.^©tti*a5tctei^^mofeaAS4itfln$-ti-r^iiai:^© 
[0007] 

mm^mm.-t^fc^<om^^ ^mi<Dm i ©^^<*^ 

l6«l'^®iE*«tA-r-5/c«)©«e*B!rfB 

a L5S©JSfflfcwt-•5^w^#£3£^I©^fflas^M* 

[0 0 0 8] :^m^<Dm2(D%^^m^m^m^\t. ^ 
7tJi'^mijf5*?iA-r •& fc*©sffi*Bofe3feax o tH l.^© 

[0009] *I6I8©»3 ©*»»?B^^(i. ^3Syi 

'&^tJ¥^i*9^-:':?*©«ffitC3felJ0aiL'^*WL.. 

[0010] ±ia#¥^i*^^^icfci^T«, 
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5 

[00 1 1 ] Se>{C. ±iB^|ii^lfe*^^{C*jC>-C», 

WL-cc^Tfcj:!,^. xL^^wma.. m^\t. lo 

A,. ffiSf^?:ni-rStt, mJ»d*5d = Ao/ (4 
n) ©*fK*^e)^cS*>©t?*So ffi/¥d<A 
./ (4n) ©«JK3!P6!Jc€,fecD-C*>J;t<^ *SC»W. 

KSdiA,/ (4n) <D«i^as©«ie*#-r«.3i£ifi 
T^^f*)!*^ e. 5 ^JlM-e ^ J: t, ^ 
[0012} *lfe^(D^4©4^i$t*^7fe«^«> 

[0013] c©^fi^»^7ics^^«:*jii-c«. wie*^ 
aiSfMJ^3!»5B!riBasic J; o r^sns nr c>*t» J; 5 tc-r 

[0014] ±gB»4©^{i^<**l*lS^(CteC>r 
L-r J: < , friBmjtjiS8MtlS*^*S«t5li*K: J; o r 

[ 0 0 1 5 ] »4©i{i^<*^*lg^K*i(,»r«. 40 

*«^r«swM*!, iS!it«a©M)i*'e«iB£3n-r:i> 

[0 0 1 6 ] S/t, ±fH*^i*#fc)tlS-7-«. ^S^-?* 
[0017] 

mm] ^^<Dm 1 ~»3 ©^ti3w*^*«^{c&-,-r 50 
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jSL-U/cO. 3feBX0aiOS%1i®!{i©F-^ h^BZOffil^ 
□ tcJ;-:.T«(i!(Lft:fJ Lri,^'S©-e. tHL^©Jl 
H©«SA^ 6/'cl:ff <c < , ^ 9 ta L/^©affi*^ 6 1 5^ 

-Clf. 5feflXf3ail/^©4>*(*3fi{C*st<i-Cfe3(6ai:t)©^fe 

[0018] ^3^03teBl«3HiU^<t^ffliJtC^ 
*)gS© 1 / ( 4 n ) ©Jg)?©»Jg*>e.J5:St^)SJg*?^ 

[00 1 9] 36fc, ^m(oibY^*)mi.m.tmMmvi 

#e3fejgS© 1 / ( 4 n ) J: 0 4)»l,»KJ*©»JK=Sr$tif 1^ 
[0 02 0 ] Sfc. *|lgg©lff4©^^i*ffe7fem^{C& 

iB«fli*J3K)5RS*art,^^*^?.. 3fetH*fM«F«l©mffi*^?. 
tti*fMJ^©**#ififC*Ji:> r «)3t:ffi:^©^%dA**5^c 

fflJ^JI-f c tot B«®©?g^ s (, i »MJS!&J#aE L- ri » 

7tfflW$H^©?f-JaSI5A^6©aA«?^*iJ>^t< 
-SCiAs-Clr. ^n/cWpfeHlSf$Il^©^!5^6©aA 

< i 1 2|!:©Sffi/^•^^->«:J:o-Cfiffi*?Kfi^^n«J: 

[0 0 2 1 ] ^/-c. 7fefflWMiii©«iS'f',i:»gii^{c«ffij03 

^¥fiL^d:l»J:^Kt-n«. 5i£a*f«f^©*'C^gi5K:*il,»-c 
[0 022]$ 3fem8*SS«jWS»ca: -^r^^ 

@©f^^%S:l(cr#s, 

[0023] Sfc. f6^iyB©*lX»3ffiUfliI<»:S*HW«CS 



mmtm^ hi^^^mm § n i>^m^mms if- s c <b cc j: 

[0 02 5] 

[j^s6«?ii] 02 (a) (h) \it:^mn<o-mmm(^j:^ lo 

m^Xll^mr^t. n-GaAsS«2 lCD_btC 

1 ^zm/?<Dn-A 1 Ga I nPT^^ HIS2 2. 1 /i 
mm(Dp - Gal n PtStt^ (^3^) 2 3. 0.5 m 
m/?cDp -A I Ga I nP^lii^-^-y FJ12 4. p- 
A 1 Ga A sll2±^^-y K»2 5. 0 .2 mhiJIOp 
-GaA 5=^1- ':':7']i2 6 ^JS-^xf + 

2 6(D±H(D:)fclX!:)tHL/^2 8*ff$^l/J:5i-r^Mi^ 20 
*AZU>^;^ hMli (S^iiT) (Ccfc-^T^C^ AZU' 

h1*Jg^v;:^i>tLrif^^»^*:/:7*2 7CCnM^^:t 
>*JT^jAtf„ CCD<b*. I92±i''7 7 Ka2 5l*!(CH^ 

^:tly(D'i^^M^Um2±^^ y KS2 5 tmi±^^ 

V KB2 4 t<Di^WffitC^L3^Clr>j^S <i:-r So CCD^. 30 

7l£aX«3aiL.^2 8<DgBP3 1 CD/^'3?-><f:— S^-T 2> J: ^ 

^^i:X%m^^hM2 8*50^S$ti. pflJMffiS 2\tm 

2 (b) tc:^'rJ:^CC3£BX?ifflU«2 BCDi^WHcfia-r 
S (JS^M2 9<!:*flS-rS) m®gR^>3 2a<f:5tH5(f:)m 
U^2 8rtCC*oT7felXJ3 taL^2 8 ^^m^iC^U^ ^ 
j:5jc+5:?«CCtiSffiL3n/i:SSSP^3 2 bi;&>e>« 40 
^^nri^^o ^/c. GaAsS«2 KDTffi^CtinffliJ 
^3 3^?i5^t-So 

[0 02 6 ] L/*^Ur. pMmffi3 2ifcnMme3 3ra 

^cmm^twimr^t. jmm2Q<DTmtm2AL^'yv 

p rams 3 2ti^h^K^Mcmm^jmm2 9(cH*n 
fcmasiiffiM^s 0 {c<D^mti. rsf4/i2 3 omssiss 
$aiic3 0 imrs^i^cccDc^^m^^osaAan-c^ 

rS14e2 3r|^7feb/c7K:t*7feB^0aiL,W.2 SCDgBP 

3 i^^^ii'SP'^tBW^n-s. ttit>%. '^mk^m^oy 50 
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^=m{^^itm=i-Btmi&^t\x\.^^. ax^n 

SSi3ft», «3 m L^2 8 <Di1-ffl«<D^gP:»' 3 2 a © 
|*liS^/cC:r'Cft<. 3tB^I9tBl/^2 8rt<DSffigP^3 2 

hi)^hi>'m'^2Z-->'&X^rih(DX. 36gX0|iiL^2 
8cDtp*gp^c4dt:rS*th:^cDSI^3A^^J^j: < i;05-c 

[ 0 0 2 7 ] El 3 ( a ) 1 ( b ) Oct ^ J^jritSp = 

5 0 iim(ovmmn<oim.^mi^m.2B^mir^w^(D 

mtmx;h^. 03 (b) \m2 (b) cDi:5Ccitt@iO 
= 5 0 M m (0%WL f3tflL/^28F»9tCilii5 = 4Mm CD+lSt 

^<D®eisi5^j3 2 b ^wt^^fc^^mm^cx^m^w 

r*s. 1^3 (a) (b) ^imrr^t. ^^mmm 

[0 02 8 ] J^cfc. ia2CD^t?4r5i. W':t>}T^i2^^ 
tC<J:or«8R*i^»f3itS3^c86(DJSteli2 Q^^l^hfc 

f)^. mwLmcjz-:,xmjs.bxhxi\ tfc. imM2Q 

<0±m^tm2±i^'yy Vm2b^(^c{iLm:LX\.>^f)K c 
^ 2 6 ^v'fB2S (D±MCc:{a[aL/ 

[0 02 9] 3t:B('3fflL^2 8l^CC^t:f'5mffiSP^J^3 2 
b(D^^•^->»S2 (b) CD<l:^3^j:>'^•^->(c|^&^3•r. 
fiE:S<D>^>*3'->?&^oJter'$>So ^4 (a) ~ 

(f ) \it^co—m>m^^^tmx^^. ma (a) ^tyt 

uurmSSP^s 2 b^&JK^Lfcfcor&ao 04 

(b) iitmm(Dmmm^3 2a(0[Hmf)^hymLKimL?s. 

2 8 tcmS/N* ^ - > ^^J^ffi ^ ii- S J: ^ L/ rm®gl5^ 

3 2 bJ&S^:rytfc(Dr*So 04 (c) «iB3K^Dm®/^• 
37 - > i ^tt)Bil:«cDm@>'^• iS? <b ^m^ii:X^m^ 3 
2b?:}fJ^Ufc*)0'C*So 04 (d) ^i#y^t*i(7)m 
e/>-^?->JCj:ormffiBP5}^3 2 bJ&Ji^^L/cfccDT*^ 
So E!4 (e) iit^^on^^tx]" y hymK^mLUSAr 

(om^^cx-:^xytmK^mLm^2 8^mjs.Lfci>(Dx^ 
So 04 (f) fitimv^omm^^^-^^cjz'^x'^s^ 

^3 2himfSLLfti>(OXt>io Ctxh(D^^^->tf>h 
J^cJfiJJg^ff S C <b T' ^ S o 

t 0 0 3 0 ] 0 5 »*^(DS eccjSO^c^WC ctS* 

m2<Dm^tmmc\^xm^imicx^^=^mw^ 

v^21 (GaAsS«2 1 -i- y r^»2 6 ) 

*K0t±iL^.2 8^|^<«ii^CC*5C^r**f*:5^ '> 
2 7<D=^^i=' >'')i2 6;0^^T^^ Fii2 2 CD— SPCCS 

SMi^^ X 5^ > ^ u r TtHX tts L/,m 2 8 oTcc > -y-gp 

35J&0^b. ^1fS|53 5<Dj1'jgM*»6T^'^--' KB2 
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(b) X«04 (a) (f ) ^CD/^•^-->(D«®g|5^ 

[0 03 1] c(Dmmm^c$>r>ri>. mm^mm^^^ 

ffiO 8 CDT<D>1fg|S3 5 CCCD^Rg^Sn^WSS 

(DmmSmS 2 ai7t:mOfflb^2 S^cD^SSB^S 2 
b<b;&:>6ffit4M2 3icaA^n^CD-C. ym^tiibMZ 

[ 0 0 3 2 ] H 6 6Ccm^Jfe^J^<i:^¥ 

fflli^CiCcJ:^), n-GaAsS«4 IcDi^c. Al 
,.,Gao.9AsJi4 ZJSiZfA 1 AsH4 3«:^K:3 0 20 

-^rmmbx^msimmM i^^^^y-j^fmrn (db 

R) M] 4A^n}f&L. ^6tC^cD±CCl Mmi¥On- 
A U.^sGao.ssA sTi!7'7^ Ffi4 5. 1 iLimi?<Dp 
-A K.„3Gao.,TA srSttM4 6. 0.5MmJ¥cDp 
-A la.45Ga3.55 A s±^^ Kjl47. n-AlG 
aA sS»:^a > ^^^^4 8. 0 . 2 um^Op - G a A 

[oo3 3]?:cfc. ^msimmm4 4^mf&-rsA\G 

aAsll42ti. mtr^^^n^T. ^(Drnm-^^^^-S: 

{ = 8 5 0nm) J: 0 5 0 n m^l^iftS (8 0 On 30 
m) CDl/ (4 Hi) i^c^ri^'So ^fc. A 1 Asil 
4 3 ®Jf^;Ciin z -c. ^(Dmmf)m ( 8 O O 
nm) ©1/ (4n,) ^tj:-oX\.>^. ^cfc. ccrt3: 

3 0^rtf>ibt£^A lGaAs;i42/AlAsia4 3 

[0 0 3 4] C(Om. *:.>^'li4 9CD±acD7feaX^m 

n ^M4 8 (h±i!7 5":; Fjl4 7 <t COl^ffi J: DT^^P 

4 9±ffiJC7lfclX^HiL,^.2 8(DllP3 1 (D^^•^-><?: — 

*fl£;3-t±T*BX0aiL^2 8 50^?f^^3:n. p|lijmfiS3 2 

^tytmKi&iLm2S(D9mnc{tL^r^mmsi^3 2 at 

m?L\m2 (b) XUm4r (a) - ( f ) CDJ:^:^cC>'^•^5^ 
-><D^lRKitiibM2 8\^(DmmS!^3 2btf)^hMf& 50 
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$n^o ^/t. GaAsSffi4 l(DTMtCt*nffll«ffi3 
3€:?i$fiS;T^o 

[0 03 5 ] VtftLX. pffl9S«g3 2 «bnffliJ®B63 3ra 
JCSff^rEPJto^^i. ^li4 8cDT®<f:±^ 

F@4 7 ioraop nS'&ffi^^afr/NVTXii^J'SCD 
-C. -liiJg>^P :^i:7jl4 8CC)MiS&C(iSSfe;&^afcn^fl^p C 

n^cStur. mSSiSSMJ* (ffifftM^) 5 0r&J®fe:/ 

n;.^ll4 8(D^MS3^5pM^CSfeLri^'^(Dr. pM 
3 2 ^E>iiA3 n/cmSfetimSSaiBSM^ 5 O k:©^ 

«3e:K»:)Hi0.^2 8<DlBP3 I i)^^9\-dS^^mm^ti^. 

(o^m(ommsR^3 2 a(Df^jiii^/dc:f r^cc< . ymK} m 

L^2 8rt(Dm®gR^3 2 b7&^efctSt4S4 6^aA3 

[0 03 6] 3^)CC. c:<Dje!f6fi«lcD^HS*fMJ14 4© 
t:*-^5?J5St^^S:MilA*f®i#^8 0 0 A 
Sf;ft2 0' ©ii^tcti. ^jlSS4]SJi4 4cDJliJ?^3^ 

4 6 3&^6T:^--ai3^ L fc^CD ^ ^MJgj^MJi 4 4 ->.^4 
isbtc ASt-r 4 4 xnm<i: < S*f 5 

7t:ixf3mbS2 8;&^6ii^gs--ffl5^3n. ^feaxf^Uib 

[003 7] ^^Ji5«*l®)144^1«/St-SA 1 Ga A s 

)14 2c?:>^jS^l^i^SAo (=850nm)cr>l/ 
(4ni) iU. A I A sJ14 3CDMil^fl*5eSAoCO 
l/<4n,) iLTfcctlic ^<D«^tC«. ?Sf4B4 
6?&:>^Ga A sStg4 lffliJ--tUS^ ^n/cTfeO ^ "^^SS 

mmmAr 4 -vsaccAStTs^^j^so^^juastJiiJi 4 4 r 

^^J:<JgW3n. 3femOHiL^2 8*^6naJ--a*f3 

[00 3 8 ] ^ /c. ^@JSftfK;i 4 4 ^;XO<:t ^ tClt^ 
LT^icfcl^o ^l^ti*^C«S7 7 OnmOl/ (4 
nx) CDMWOA lGaAsJB4 2SO'4J^i:^S7 7 0 
nmODl/ (4 n,) O^/ScDA lAsJ143*10-^ 
ri. tt3'i:^iSS8 1 0 nmOl/ (4nt) (DBMCOA 
1 GaA sH4 2SO'*'tvififi8 lOnmOl/ (4n 

2)<^iii/ioA 1 A sM4 3^1 o-<ri. cp^i:^?es8 

5 0 nmCDl/ (4 rit) <omm<DA 1 Ga As 114 2 
SO'^'C^'iffiSS 5 0 n m<D 1 / ( 4 n ^ ) (DBMOA 1 
As®4 3^1 O-iTi^jIi^^lBliLrff-3 0-<r?5^6 
?:C'5>ffil^(D4>vCviKfi^W-r'5^)lJ5WliM4 4^1«^T 

ec<b;&^r^e» c<D^mmmm4r 4^m^>fcm^(D 
m.m:^^^ hji'^mi (iCTjk-r. mtms^Ao (=8 so 



(7) 

U 

nm) J:DMl^jAlvigSf6Hr]i5l>J5S*^^WU'r*5 

[oo39]ia8(a) (b) h^mu^ 

KHl 5 2. ife^|g3fe$ifSt£ttJil 53. Ji^-^^^ K 10 
SI 54, ^-t^ ';ry'M 1 5 5*)B;^vxe:$? + >^i^;HS;S 

^li-w^. -ea)±^cmssi5^^©/cJs?)(D*ei^ji i 5 6*jk 

K 1 5 8R^*^ffimSl 5 9 ^^mt^. K 
1 5 8 \xm^ 1 5 6 <D±(C0^5nr*> 0 . 
Fl 5 8 7:P6?StH3n-Cli5 2:2t^cD^«iS® 1 5 9 a* 
Ttffil^^ItSl 5 KT^^-^r v-y^m 1 5 5±M*jl®$-ti-^ 

<f:^*tc+:S:^:#;ccxM5i^r^S«S l 5 9 ^mf&iyX 
l^-So 5 ICDTMCCWSffiSffil 6 20 

0 ^nmr^. mmRummmm 159, 1 6 0 ^Bf& 

L/dt. TfetUS^MiSl 5 7rttcsaiLrt^^>^H^';^:7*Jl 

1 5 5*x ^^>d^^*U. ±^7^-:; K«l 5 4€:Sm 

[0 04 0] L:;0^b-C. CCr)*#i*lfe7^cST-Q^m^r 

^mmm 1 5 vmcoMiisrm&^ii 1 5 efcj; 
1 5 3-^!ft^itimmm 1 5 7 tnixi^o^mfSL^titcnwt 

1 5 9;«p^ffittBi 5 s-^ftA^ti^cDr. ^mmmm 

1 5 7cD**gPCcfcC:r&7t:m:^<Dm'^iA^*^j:< t-Ci 

mm 1 5 7 jaffl(D;^si5«^cc{^aHs@ 1 5 9 i)m&Lx 

[ 0 0 4 1] ^ 9 ( a ) {tCO^mWmt^^QKD^m 

MJStii'Bgi^ : t(TIS)D) ^Tjk-rm. 09 (b) (c) 
(a) CDXl -Xlj^a^'Yl "Ylf^^iSo/c 
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[0 04 2] cntcjpft. SI 0 (a) (b)CCin-rJ: 

0 tc, ^ ^ y*® 1 5 5S2>'?te?^/i 1 5 6 (^cytmsim.^ 

1 5 7 ^rMPb. 1 5 6 (D±M^MCCS:C:f /caS 

m®l 6 3*3fettJ8f«»Sl 5 7©|^mr+t' 5^:?^Hl 
5 5Jcg^S4^-ti/tSt3R«^cD^^»lfe7^^Rr«. 
|J5S*MiS 1 5 7 CDja,#*^e>cDaA®a£d^^ieK<!:^c6o 

I 5 7(Di5:m(^Ci$i^^mtJ<di->\itmi 1 (a) (DJ: 
^tC^c2>o S/c. Ell 1 (a) (DX2-X2UJSlZ>Y2 
-Y2m^CiQ-ofc^ms&^mmi 1 (b) (c)<0 

[0043] pti^acctEffl-r-Si©^. 

m^tirj:{.>c^f)^mmtrj::^f)K ^ffimffi 1 5 9 cDf§>^ 

A 1 Ga I nP^^Tt^i^'^:^- FCCOl^tT^^^^*^ 
y'jmWLfctC^. ^S5 0Mm. m®il)g4 MmCD 

[0044]^12(a) (b) {i*#fe0JCD$ ^CCj^JJ^c 
1 5 7cDifi<^*^'ril-e^>S>o C(D4^2g<*:5fe7&^T-Sr 

^t. wM^^ F 1 5 8 s tifcmmmm 
^mm^mi 5 7^0=^^-^ ^:;y'm 1 5 5±®«:*5iir. 

#y^l:^^^*^5^->CC?f^^Lrl^^o MIS (a) ^3:CC0 
¥^i*^7t^^SCD*ffiStfiIi^l 5 7fi<fJC*5C:f^ifim 
if^*^*ril. mi 3 ( b ) ( c ) 1 2 CDX 3 - X 
3 mi^ZJ^Y 3 - Y 3 IS5C?9 A:%3fe?»fi^^^:*-r0"C 

¥^f*SS7tST-Srii. T^iHlltMi^l 5 7CD*:*S|5:0>6 

(DmmytiAmmmMi 5 9 5cj:orjg6nfti>cD-c. 5i£ 

[0045] ClO^^ft^TieJKd^'Sr^S. 3i£Ui*f^JS 1 

^mmcwm^^^^t^ctti^x^^. ^<Dfc^. -eo 
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[ 0 0 4 6 ] la 1 4 {i^ffeeacDS h^cMtj:mMm(fCj^ s 
mi 5 3<Dmm^c^mmimi 5 v^o^^gtra^^iTt^^t^ 

(Omm^^ H 1 5 8 ^Jf^fiK 7fett*fM« 1 5 7 F*gCC?i5 
J5S3nyhRa|/N-^-> 15 9b t^^^y K 1 5 S^^h 

R^g/^*^-->l 5 9 b--?i^s5n/c^t^^^•^-> i 5 9 
mm^c^i^>xi>. ^mmmmi 5 7cDjaagpd>6<DSss 

fpi>. ^mmmm 1 5 ? o^^c^jc w^sse 1 5 9 jo^j^ 20 
mi b9(fcmihri^ctmj:i>. mi B (a) cjccd 

»«£^&^-r0, 015(b) ( c ) 1 5 ( a ) (DX 
4 - X 4 ^S?:; Y 4 - Y 4 j^tcS -o /t^^S^^^^ 

^tom^n^^^^^fc^^citt^mmmi^ ibkd^ 30 
[ 0 0 4 7 ] la 1 6 «*ffeBjcD s hdcMtjimmm^^ s 

xmmm 1 5 6 (ommt^cj^m^ titcmM^^ k 1 5 a 

^fetaWMl^l 5 7cD*^fe^caL/?^cCl^j:'5 0C4*O^ 
^? - > 1 5 9 d %SI±J 3 1i r ^Mm® 1 5 9 

mmmi 5 7i^SK>^6coa?5£aAS*-c**/a'j:^*< 40 

^^ciA^r^^o L30^4>. *l±l*tMiiSl 5 70tti^i:vCc 

ti^smffi 1 5 Qmj:i>(DT\ ytmmm^ 1 5 7 0*^1:^ 
)!p6CD3e:ffl*w^^fflSffii 5 gccjwtf ensci^^^c 

t^o ai 7 (a) {tc(D^^mi^¥^^^ii(Dyeii^mm.m 
1 5 7i5:m^c^^i^mmm^frs'rm. mi 7 (t) 

(c) «S1 7 (a) CDX5-X5/®SO*Y5-Y5Sg 

mc^^^^m:^tm< ta^ tmcX 5 - X 5 

a^'Y5 -Y5^FInITr^c/£63&^3^cC^it?fflg^5^^*^^6n 50 
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[0048] ^/t. CCDj|J6«?ati5feUi«ffii|g 1 5 7 CDl^ 
aB:&sa®Sffil 5 9{cj:-:>r53^SJ3*irc^>a:l>*i6fi«li 

1 5 9?:Jf$^Ua<^S0. ^^f^^WWiyS:^^ 
[0049308-017 5C«*ffl*fMJ^ 1 5 7 ©rtlB 

>^^mLfctf^. 01 8-02 1 K:cn6<Dm®>'^^-- 
[ 0 0 5 0 ] 0 1 8 jc^-r^^fr^^^-v 1 xu. ± 

^z^v Kgl 5 4i^i' ->^:7'® 1 5 5 iCDPaCCsgmm 
6 4*?^fiRLr*0. CCDSESBl 6 45C— gI5«H^4^ 
i^r :*->iiAStc J: -DrWffilAJi l 6 5 ^m-f. iSffi 

1 6 5 owtEi^tsa^^mm^^mmmm is7 tux 

®j£S*^«j&*^Ori^*. */t. «®^^"•:.F158 

^mmmm i 5 9 13;=^ i 5 5 <D±cc^c-t enr 

^0 . 1 5 b(Omm^^ F 1 5 8 "^^BMS 

1 5 9:«r»e»KtHLri^S«H^^ix-y^>i?^|^*2*it:i^ 
C(DJ:^J^d:*iii<7)^^^5^--^:7*l 5 0t?^5. m^SS^ 
i^^^-r-SSP^^Jt^^f^ffl^l 6 2Cc<i:f3i5<^c^»cDr. 

[ 0 0 5 1 ] 0 1 9 ifCTjkr^w^m'f'V 2XJct. ± 

^"yyh'mib 4€D±5C±^^ >y FUl 5 4 iMS^M 

<Dmmm±m i e e ^S:^t:f . ^(DU^cAi^^y >j fb i 5 

4<!:|^)D^I^©*mill 6 7iS:JK^L. ^(OUiC^^ 
vV'Ml 5 5^^t:trii^o ^L-C. m^vM^W^l 6 
1 RO'?ttiiS*«Ii^l 5 7 ch*r^«S^!(iC±:5?'7 FB 1 5 

©miJEPfl±B 1 6 6 (ommm^mM.^ ^cmmMmm. 
1 6 1 ^miyxo^xmm i s 3 ccmss^aA^-^^ c 

mm(o^^MW^ 1 5 0 x\t. m^^w^-f^mi^i)^ 
1 6 2 6ccifi< tj:^(Dx\ mmbmt^ h 

[ 0 0 5 2 ] 0 2 0 tC^T*^<*lfe)fe^-^V 3 X\t. T 
^'•^ FB 1 5 2 . '{mm 1 5 3RO'±^^ '7 FB 1 5 

4 J&— SB^ ur i^Mcc x^^^^i^fsciccio r « 

[ 0 0 5 3 ] 02 1 ^C^T¥^f*^^^V4T^*. 4^ 
^i$S«^l 5 1 iT^^^:^ FBI 5 2 icDHCcl^BSW 
Ml 6 8?:ff$^0ri^^o ^BSfttMl 6 8(S. --jKCC 
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n.) . (3, = Ao/ (4n,) OMJl (A.iJT§14JS 1 5 

3*>p.tH*f3ti-53fc<DE|3'C^j^:S) -cii.mcmmLxm^ 

Ltch<OV$>i,. C<D'm. ^JIJSWM 1 6 8 (Z>^Kl*g-C 
CDiftSJil 4 = 4 18 . = A . inc o «!: < S 

«1 6 2 r#6?t;Ofc3t:©^ ^> 1 5 1 

'^.ji^A:^fe*>^^ess^lil e8{cj:-5TS*fs*i. 3tm 

[0054] e 2r^-raiife©?gS 10 

t^ii, ^ij, ^ij, ••• ; ^2i, •••iL'/c 

m^. ^n-etl4(8„. 4(3,,. 4/3„, -:4/3„. 

[0 05 5] J5r*3. ll8Ji(P^OSIISfeWct5(,»-C«> ^ 
jfe^JS 1 6 2 1 5 9 *-CCDIHJ? (SIB©I8IR 20 

t . ^ffiUffi 1 5 9 *5 6aAS n/cSfi£*5^3fe^l|S 1 6 

[0 05 6] ^cte. ^^m\-i.m%if^^- Yimh-r. 

■5. 

[0 05 7] S/ii, it/Kd:#feifeMj^?rW-r6*?EB^{Cj; 
[0 05 8]a22(a) (b) (c){C«^^a!cD 

», *^?g©¥^i*fi?^^^6 1 >; - K 

A6 2©±(C5<'-/^>f'^ ^if-rht^t-c^-JjOy')- Y 

±1/. ^i*<iiLrA:/ai. i't/icDi^J^tc^lfiSStirir* 
•5. «-±«flg6 4©«®{C«^Sgf©ai«U>X*&*0 

6 5tlalDiiSSs **i/>»7U*;l'§f¥ffit^U>X6 5 
J:D'fe-9"¥'S5l,»T=fSl56 6 «:3^I^Lr*<3, Td-g|56 6 

[0 05 9] c©fa:3tSE©«^. ^®^*^?Og^^6 1 
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(DX$>^i)^^. 7U*;US^t^U>X6 5K<f;f3*© 
>X6 5?:^*SBitf =4 .5nim, U>XitS3.5m 

mi u. ^*^^is^6 1 <D^m*)mbm=^m.m2 o 

MDDtCL/fci^, 1 m©BgitiC*jl:fStf-AS«iaS4 

:^©^3t^^''f3^-^- (■r^c*^^, -e©3£©WMMSi*5 3 

5 0 MmftgS04)©) -C53:. mM.7 OmmfMS^-CjA 
[0 06 0] ^tt. Se5feJ:»)fflt»6nr(,»St83fe«Fi 

L-c«. S2 3K^-rj:^^c«^©fc©*5*s, en 

«. ;^7=-A7 1 *^6§?ttiUifct- h->>i'7 2iC#^^ 
U-1f*^7 3&0'7U*;L'M^«t*JU>X7 4^B{») 

M©4)©-CS>-5Ai. C©J:^^i:S£3fc©1S^Fij:t®L/ 
T2|s:^He©fi3feSE »«ja*i;*^il@(ClSlll&{b3ti-C*j*3 > 

[ 0 0 6 1 ] ^cte. c c-c»!S:3fet:*-Ai L-rfiinUi© 

:^Jl'S!*SttU>X6 5©-'N'^jJ-d»4^*.SC:i{Cj: 
«3tf"A^fir6jtf-A)5:<!:©«:JliStCfeieiffl-rgr 

[ 0 0 6 2 ] El 2 4 fC^-r 4>©»^^$ia-C* . 
**tW{C«, 2|E|6?g{C^S^^«:|l3«^gl 7 1 
ibrffil^fc^®S2MS7* h5!7 7*-7Wt?&?>„ C©7 

* h*:7*^W»ii^i*l6^«-?^l 7 1 tiji^^*^^^ 
1 7 2*s-€-n-en'J-F7U-A17 3. l7 5iCif-( 

74. 1 7 6fC>?-<i'sK>7'-f >i^3nr*jO> ^©t«t 
SS-C2l?^x;f{+i/«9JJgl 7 7|^{Cft±SnrCiS. * 

ft:. 3SBBx:i<+'>8}flgl 7 7©^ffiK«Si4Ml 7 8*5 

* h :<77-7 W»|fe3l£^^ 1 7 1 b^M^ 1 7 2 *S|^— 

¥®±f c iBg$ nri ^ -5 c i *5#m<t i^c -J ^ -S o 
[0063] C©<t:-5&¥®@eaM7:<- h*:7-^W©i# 

jajK*5iB*{cr#.5©-c. ftw^s^K^sj&J. ^ 

Pflgi-C*S. C©<J;'5&fl5t#C©7* h*:/^WKtei,>T 
K. fie*©i|iii(*lfejfe3g-i^*lll»5<t5*)*^?3«:<S&S 

^^Ti 7 1 ^mi^>tcy}^mmti(Dmti)mhti^(D 

+->8}fl§ 1 7 7 *1f Rmi5CCfiR?gU, 17 1. 

1 7 2 «rf«RES©#^,'=^.tC < -Set ^ (CiBg-r S 

-5i%7t;^^^l 7 l^flil^ntf. f63tS*54N3C^©-C. J: 



I. 
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[0 0 6 4] 02 5 CC^ffcCDt^. :^^0->U^(D± 

>5r G-r&So CCD^-f >t5rG«. 

i:S^^-Y^-F (LED) 8 K 3»;>--hm<oK: 

;^e»nri>€>o L^^i^. ee^coffi^MLED (^s 

40 0 Mm) Mi^^ffilllf = 1 0mm. U^Xg 

4mm(DS3feU>X'Cni;y- h U/cL E D^K-OdrCD 

5m5fe<D::=^^ U->±-C(Dtf-ASi^2 0 0mm 

^» 20 
[00 6 6 ] cn^cStU. :$:%?gCC,=fceLED8 l^m 
C^ytJj<^>5'G(Dit-^K:ti. ^T^iSl 0 MmCDLEDB 
l<t. ji^iaeStf = 1 0mm. U>XS4mm<D|gfilft 
tS3feU>X8 2^flai^/c»^. 5m5feO>^^*J-->Ji^' 
feb'-AS«5mmi/jN$ < . m:gl^*>^^i^J:6o L//c 
;&^ot:. *|fe?aOLED8 1 ■C7feai:t?^}§f^'tt^i^±3 

[0 0 6 7 ] 1112 6 (a) CC7T^-rfc(D(S*^Ha«:J:S^ 

3»f*^^^9 5 ^m^^^fcm&myt^^u - ^ <; > 30 

^Htiv Iili£tt9 UCBlOme>n/i:[pIfe«9 2. IhIIs 

9 3 ^Sl^-C^^ ^ it n tSlTlc: U > X 9 4 i * 
liqgjCj:^^<*^7t^-T-9 5RO'^36m^9 6:d>6« 
^^nru^o [1IS«9 2(Z)^^mcc^3:^JiCCt>/co-C 

1 mmoraraox y h 9 7 tfi^ji^ nr *5 . 

9 3Jc?> 1 mmc7)raiJir h^-^ ^a;^ <; h gsao'h 

v^y^B:^'Jv h9 9*5^?L^nTli€>o 
[0 06 8 ] L35PUr. *2S*^?6:^^9 5 3?»>6a»f3 40 
n/c3t:^i, ^U>X9 4^3 y^- hsn/cfg. 
ffi9 3<DXi;^:f h9 8. 9 9r^S«Sn. liIiK«9 20 

h9 7^&ffiO. S^^-?9 6-C«l»!3nSo 
S9 3(Dh^ V ^A;:^ b 9 8 i 7 ^BX h 
9 9^3:mm{4tlft^9 0' ^6Ur^0. Afflft-^ • B 

l*t(4 ( 1 >^'J 2^ f) <f:?gt;^'5>c<h&c<fcf3:^^'-J^^^ 
tf*iCDi?^-5o ^tc. 02 6 (b) Cc^Tcfc^^AtB^^ 
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[006 9 ] CCDP-^ y--x>n-:$fJCfca>t:. 

mt<Dm^^^mwmtm'f (mm^ o o m 

m) MiSggBtf = 1 Omm. U>XS4mm(D 

HPi+*^4 0 umtCjAsSrS^rL^^o L/c3?)^or. 6 
0 0 DP I (4 0 uml::^^) tt_bCDX>^-;br^iX 

[0 07 0] cnccstb. :^mm(^J:^¥mii^mm'T- 

9 5^ffll^^cn-t5f U-x>n-:$<'HrtJ. ^i^^jft 
^^9 5 <D|fe3feS?: 1 0 M raJ:aT^St''J^lfe5icS^Lr # 
©T?. ^,^.8BBtf = 1 0mm. U>XS4mmCDPfi|3^ 
3S3tU>X94^ffll^rn yy- hb/tcbb-Cfc. OIk 
S9 2±©f-AS&i. ll^«9 SODXy ■> 

0 .5 MmtCtr-A<D)2:::?&50^Jfll;^^Ci*5-C^^o 0 
fcffi'oX. Ig^fi?tgft3^>5altfer*^. 60 0 DPI (4 
Oiumt::;^) l:X±(D:^^-J]y^^^W.^Cth'ajm^ 
tj:^, ^-oX. *^HJ{cJ:^4^2g^*%3fe«^9 5^a- 
^y--x>n-d^Htcfflt=»*c<b«:^ 0. m^]tj:^^m 
^m\^>^ctrj:< . n-^ y-x>=i-^Hco^5^fiStg* 

[0 07 1 ] ^c*5. ±idmmmx{t. p-^5ry-x>n 
^^^mw^m'f-'^m\^^^ct(icj:'oxi>mmrm^ 

[ 0 0 7 2 ] 0 2 7 U:^mM^CJ:^^^mi^m^'T' 1 0 

1 0 IRO'nyy- hU>Xl 0 2f}^fbrj::Bi^^t. 
S3e:U>Xl 0 3SO*ag«^Ui«^l 0 4;&^6tcSS3fe 

[0 0 7 3] ^yt. 02 7«SSi5il'fe>1^JiCi:oT 

1 0 5 maom^ d *f ts'ir ^^s-^^* 
=3yy-hu>xi02 r- W3fe{fc^ tift'^. MMm 1 

0 5 iCc ffSJ^5 nr b'-A;^4< hSPx. SP.^^^ 

-en^ni^-Ay^ h s p,. sp.ojsst^^ta 
g^itfcis^ 1 0 4±ic$g»5i±^o cn^©*§<ii{4s 
fiistftffi^^' 1 0 Aom^m 10 6. 107 -cf#/c 

[0074] 1 0 UJ. S 

:^^-D^^Mm'^mm^tixi.>xw\'^¥mM^^ 
:^^mc<^^^mi^^^^i 0 i^^i^n«. skik 



IS 



[0 07 51 02 8«±fBffiS|-fe>1^J^CctS|g^d© 

ti5EMii-c * 0 . d ccjE c /c^mift)^ 1 0 8 h 

[ 0 0 7 6 ] a 2 9 ^i*?fe?§CC j: U-1f 1 

hu>Xl 1 2. lilK^MM 11 

5X + ■^:^•^r-^5^ 1 1 4. X+ -t^ > h a-^ 1 1 20 

5. ^*u>xi 1 6. myti^Y^j^ 117. Tk^RW 

[0 07 7 ] bs^PLT. i|£3SEf*U— !f^-?-l 1 li)^iE>m 

*f^n/c*t^SMj3ii;^-hu>xi 1 2^ii-:.rrj 
^j^-byttrj:K^. 0te^®^i 1 3rjg*f$ns<tft 

F^Al 17±&C»^t:$n. ]S:*<*F7A1 17±(cS 

[0 07 8 ] CcDj:^i^cU-1f b'-A>''y >^CC*Jli 

«?!l^«ffilfe3feMCDfie*C0L E D (^a4 0 0m 30 
m) ^m\.K mf^3mf= l 5mm©^7£U>Xri 5 

8nimiA^<3S^). 4 0 0 D P I OEimeKft^^SI 

[0 07 9] cnccsto. :^mm(fCj:hmmwu-'^m 

ijCf^r*. 40 ODP lOftfil^+^J^CCjeSTSCi^^i 40 
[00 80]|130 (a) ii*^?«CCcfcS¥2gi*^* 

1 . STtWmTfel^^X 12 2. [p]fe^S» 123, lalii 

^ffi^i 2 3*— S:^f^cc— sajS-ciPis$#6;:^+'fr 

:h^-^l 2 4. ^ii^U>Xl2 5. SJfeffliJft*^ 
>X1 2 6. StKi^T-I 2 7 7!)^6li^$nri^S. 
[0 08 1 ] U;0^O-C. ^^<*f63fe^^l 2 l3^>^6ai*f 
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1 2 3r'SW3n'5cb^ttc7K^:S'fS3Ccx^-i^>$n. ^ 

iI^2U>Xl 2 5r^a^L$n/tf^. /A''^:3^F12 
8±-C^3tSn. ^^•-:^-Fl 2 8±*^3t?n€»o 3 
h^C. F 1 2 8:;&^6<DJSW3fe^i. :S7fefflW3fe^ 

>xi 2 6fcj:o^?feST-i 2 7±(^cm^i^nxm\i^ 

>'^'-:^-F^t-^BS3^>n#^nSo CCD>'^^-:3-FU 
-^Ltc*5iiT«. 2bl,cJ;:9)yt\^^ 

03 0 (b) OCTn^^^tC^'-c-n-F 1 2 8tcjSl;/c(i 

[0 08 2] FU-^^tCtel^r. 
;i«ffl»ifeM©fif*C0LE D {^tl4 0 0 am) ^ffl 
l\ ^.t^JBlitf = 1 5mmCD^3tU'>X-C2 5 0mm$fe 

<D/cfi?). F±rcDt:'-AS&i*t6 .7mmtLh 

Cc:A:#<&9. ^^'-n-F (-«!fi95c, «/hMM{*0 . 

[0 0 8 3] cntc*tL, :$^l9K:<fcS^^ft^:7t:m^ 
1 2 l?^fflli/t^^'-n-Fy-^^LtC*-^r(J. ^(D^ 

ftr*^t^i^/c«^r^>/^'-:::^- F 1 2 8±CDfcf-AS 

F 1 2 8<D«/h«i|i£(T ( 0 .2 mm§S) S 
rg^SC(t3&5r'€f. /^*-r3-Fl 2 8%Bl^aStSC<b3&3 

[oo84]ia3i (a)-'(g)t3:. ^nen. 

WCJ:-S^3lft^ST-l 3 1 t^^r-^^^l 3 2ti)^ 

4>€>o 1113 1 (a) ^mi^^yem^i 3 io^m 
i«tc3fe:7 T >f 1 3 2 cDiiSM^>(tfSi3 -li. ^^m»mtm 
^1 3 i7&>^tastf^n/c3e:*^3fe:7T>r>'n 3 2<Dmm^^ 

e>:3Trt&cAS^U. 3e:::'T^>'^U 3 2|^?reMSnS<i: 
^'So ^/c. ms 1 (b) {J. 1 3 1 t 
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